Atmospheric singular vectors and teleconnections by Will, Andreas et al.
  	










































































































































































































































































































fiffflffi "!$#&%$')($*!$,+-fl$/.102+,341+,+02fl$#5 68797:02+;+<02=9=1#1fl83flffi#?>@02#1302#1A83flffiffB1, 1#1+0C>ffiD.E(E#1!$ff5093*!$=
GFEB1=H!$#1!I09flffi#JKfl$ 1L=23flffi#6#13M02fl$#NB"!I,,#1+OQPSRUT$VWT$XMX,T"7ZY\[ffi[?]ffi^G7-_Z 1093` Q!$L3` "!$!$309a.Nb?(
3fl\>$!I0H!I#13)flffi#c=2!$Affi)+B1!$3d+,3*!$=9+D!$#1.e02ff)+,3*!$=9+fbg($flffi#1.c 18_fi*!I 1hDi 1j.102+,341+,+02fl$#c02++,02=2=
























 109¼!$#"!$=C(E+,02+GF6 602b10C¼ 1+,,41341£fl$!{=2fl@3*!I="nsrtiN+09ff509=H!$fl{ 1=2!$.102#6Aj¥¨f+¼fl$/ 1£46#6Kflffi3.
½¨4"!I09flffi#±_Z09 L!+ 1!$B{+,02ff02=H!I¼fl 1{*!$+<D+02!W¾l!$30Cª"3UB"!I,#sh
i 68,=2M>I!$#13)fl$lª"#109U02ffU02#6+,`!Ib102=909S(Kflffip=23flffi#1#1302flffi#1+02+Z+<02=9=s41#1.6.102+,341+,+02fl$#sh£T$X,|@Ł`w`¤@¿
³?x\¤ŁM;T$~CP<Y\[$[?ffi^3flffi#13=241.6.& "!I- 1£K!$ff_fiflffiÀfl$46#6Kflffi3.±b"!Ifl$flffiB1093£fffl@.1=o02+fi02#1+,46Á309#?
!I#1.± 1{À¨#1fl\_Z=2.1Affi{fl$Kflffi302#1A02+-#1.1.fl5!$.1.1,++ 102+½¨41+,09flffi#sh¼Â£fl\_fi>$7o 6)A$=2flffib"!I=/#6AI(
!I#1. 1#1A$(09#5!{=209ff50C.dAffi02flffi#!$,Z#1fl$¼#13+,+!$,02=9(3flffi,=2!I.sh"41, 1,ff5fl$$7¨!I+¼_Z09=2=6bg.102+
341++,.L02#±ffflffiU.1M`!$09=7¨ 1{.1M>ffi=2flffiB1ff#?fl$ 1U+, "!$Bg{fl$k+,flffiff{nrti°=209À$)¥@D+Z02+p.1fl$ff509#"!I.±b?(
 1Db1!$+093£"fl\_{h¬S#±flffi,.1¼fl8K46, 6p09#¨>$+<02Affi!IZ 1D=9>I!$#13Dfl$l¥¨f+fiKfl$p!Iff5flffi+,B1 1023.6(@#"!$ff023+






!*>$!IAffi."fl\_{hpr­UK41< 1£09#¨>$+<02Affi!I{fl_Z 1023` LMF@#1.e 1d¥¨f+3*!$=9341=2!I.L3!$#ebg
Kfl$41#1.
02#































































































































































































































^G7o_Z 6023` c09+ 18A$fl\_ eq!I3fl$£fl$k 1
 



























































































































































































































































































































































   M
£#"!$=C(Ea02#1A 6j=2M>$!I#138fl$¼¥@D+DKflffiZ=93flffi#1#1309flffi#1+_-83flffi#13#?!Ijflffi#©¥@D+£_Z09 e=2!$Affi)09Affi#@





















 [$ sh£i 1d+ 1!$B+ffl$ 1
=9*!$.602#1Aj¥@f+p!IJ 




T$zg|5µpT$~&ŁMX@7Y\[ffi[?]E/u)v\w`xWyz6wŁMZT$~C27g%$'ffi'$'?^Mhi 18+3flffi#1.¥@f+£ "!*>ffid+, "!$Bg+£>$<(e+,02ff02=H!Ififl 1fl$+







 [?& 102Affi#?>$!I=241+Ufl$fi 1dª",+,{S_-flL¥@D+)!$3=2flffi+,dfl












































































 3*!$#­P¥E£¬  ^fffl@.1+h



























+fl$ff5f,Affi09flffi#1+flffi#± 1UAffi=2fl$bffl$#1=9(502+3flffi#1+09+,#?Z_Z09 ± 1
,+,41=9+fl$Z³EyC`\TjT$zg|)µT$~&ŁMXdP<Y\[$[?]ffi^Mh¬S#?+<09#1Affi=9(8 1Z+, "!$Bg+¼!$#1.B1,flffiB"!$A?!W02fl$#dB"!I 1+fl$g 1+



































^£3` "!$#1A$+,02Affi#609ª"3!$#?=9($h{i 102+U09+f+ 1fl\_Z#
b?( 1{Affi!*(±=902#1D02#k02A6h jKflffip 1Uª"+<D¥@dh














































fiffffiflffi! #"ffi %$'&(&"ffi!)ffffi+***, - fl/.0!(1!flff(, 235467$!"849;:=<?>@>A4 flB, &C$D,
E!FG&(IH7! $!JG"K@"3H!$'fl"ffi LMffCfl/C! #N8O$'&(/"3H!$'fl"ffi #"K@$'&BP3flB"KRQ+ffi-(SflT #! 8ffi/"C)U!,VFG&)J7$!J
"K;$&! 8C!"ffiW+H!TH7-($'2#ffiGC?$XY-(MZ$G$"[$'&\8fl 7$flH+ !ffffiOB"ffiK@$&*]5CX$ffifl/ )!,


































































































Kfl$ 1-!IB1B!$!I#13fifl$o!$.1.60909flffi#"!$=ffinrti´fffl@.1+l!$#1.d.6flffiff509#"!I 1fi+,,#1AI !$#6.8 6-.1M>ffi=9flffiB1ff#?
flIl 1{+ "!$Bg{fl$ 1)nsrti·ffflE.6+Z02# 1{Affifl\_ B1 "!I+$7g!$#6.L#1flI 1{02#60902!$=g3flffi#1.60909flffi#1+h
  "$






l02A1h %!I{Kflffi41#1.c09#eflffib6+<>I!I09flffi#1+hÂfl_fi>$7s09£02+41#13=2*!I_Z 1M 1D 68ª"#10C{09ff5{02#6+,`!Ib102=909S(09+
 1D,*!$+,flffi#&Kflffi¼ 1£ 102A$ &B1,fl,3M02fl$#±!$ffB1=20C41.1+¼Kfl$41#1.sh-T$X,|@Ł`w`¤@³?x\¤
ŁM¼T$~CsP<Y\[$[?ffi^;!$#"!$=C(E+,. 1








1fl_ !$#1.#1fl$#1flffi#6=202#6*!$pB6fl@3+,++7oKflffi302#1A!$#1..109++09B"!I02flffi#shki 1)K!I46+Zfl$ 6d¥@D+Z.102+,341+,+.
























































































































































































































f!$#6.?^Gh;¥E02#63Z 1M(&!Iff5flffi,Z=2fl@3*!$=902a.d "!I#&fl$ 1-¥@f+7







































































































?j_Z09=2=/#6fl$b{MFE3.6.»PSovWX .`¤LT$zg|yŁMXw?7/Y\[ffi[ffi[67E3` sh 6h %@h ?^Gh






























 '$ c09#L 1

¥Ef¾°!$#1.!W ?

























[ \ [ -
PML
 IH






























!Ij#6*!$,=9(L'6h  fl$ 183=902ff5!Iflffi=9flffiAffi093*!$=À@09#1023)#1A$(

!fi
_Z 1093` 02+ffd413` +,ff&!$=9=2Z "!$#c 1









·[$ s7EKflffip_Z 1023` 
 6)3flffi,=2!I09flffi#±02+pKflffi46#1.flb)'6h 'ffi[6h
i 6),02Affi ?B602341U09#





















































%' (*ff,+ ffi!  %fiff  *ffflffi %%
ffi)%
i 6± 102Affi ­+B"!I0H!$=fi=2fl@3*!$=902+!I09flffi#©fl$B1flffiB1!$A?!I02flffi#¶B1!I 1+ff5!$ÀI+d 6
¥@f+!cBgflffi+,+02b6=2=902#1À©bgS_fi#


















02ff$h)k09A1h + 1fl\_Z+U 6+*!I+flffi#"!I=2=9(L!*>ffi!$A$.©02ffj+,,02+UflI¼ 1dÀ¨02#6093d#6AI(




















f=0.19 + 1.0 Σ DJF 5859 - DJF 9798
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